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54) Liquid biocidal formulation, a process for preparing such a formulation, and the use of such a formulation. 



(57) Water dispersible liquid concentrates of acaricidal orga- 
notin compounds, comprising 2.5 to 50O w v at least one 
emulsifier, at least one saturated or unsaturated mono- or 
di-hydric alcohol optionally substituted by one or more 
alkoxy, alkoxyalkoxy, alkoxycarbonyl, alkylcarbonyl, alkyl- 
carbonyloxy, or ary' groups present in an amount up to 80^r 
w/v and, dissolved therein, from 10Q to w'v of a 

tricyclohexyl tin ortrineophyl tin derivative, may be prepared 
by heating the organotin compound in the presence of at 
least part of the alcohol to at least 50°C. The concentrate 
formulations may additionally contain a non-alcoholic water- 
immiscible organic liquid, and up to 10 r r WV of a carboxylic 
^ acid. The concentrates disperse readily in water. 
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Liquid biocidal f onculation, a process for pre-paring 
such a formulation, and the use of such a formulation 

This invention relates to a liquid biocidal formulation 
"based on a biocidal organotin compound, to a process for preparing 
such a formulation, and to the use of such formulations in com- 
bating pests - 

Organotin biocides of various types have been known for many 
years and examples are described in UK Patent Specifications Kos . 
1,327,336, 1,369,1^7 and l,369 9 lU8 and US Patents Nos. 3,26U,177 
and 3,389,0U8. One area in which organotin biocides have found 
particular utility is in combating acarids and in particular, 
tricyclohexyl tin derivatives and trineophyl tin derivatives are- 
useful acaricides, commercial examples being cyhexatin (tricyclo- 
hexyl tin hydroxide), sold by Dov Chemical Company under the 
trade mark "PLICTRAE" , and fenbutatin oxide (bis [tris( 2-methyl-2- 
phenylpr opyl) tin] oxide ) , sold by "Shell" companies under the 
trade marks "VENDEX" (USA only) and "TORQUE" (outside USA) . 

At ambient temperatures such organotin biocides have low 
solubility in water and alkanols and in most organic solvents 
which are suitable for use in agrochemical formulations. The 
preparation therefore of concentrated liquid formulations , for 
example, enulsif iable concentrates, has not generally proved 
possible, and this has been so despite the nany attempts ever a 
long period (see Japanese Patent No . uL-23??c>, stimulated by the 
fact that enrol sif iable concentrate formulations generally nave 
advantages over vet table powders and suspension concentrates; for 
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exarcle they may be more simply prepared using technically less 
srrr.isticated facilities and they allow more ready attainment of 
fine dispersions in water for application to a treatment site. 
Thus these organotin biocides have hitherto been available only 
in the form of vettable powders and suspension concentrates (see 
Pesticides Manual, 6th Ed., British Crop Protection Council). 

It has now surprisingly been discovered that comparatively 
high concentrations of biocidal organotin compounds may be dis- 
solved in an alcohol at temperatures of at least 50°C to give 
solutions which remain stable on cooling and that such solutions 
(containing surfactants) may readily be diluted with water to 
form dispersions. It has also been found that concentrate form- 
ulations based on a water-immiscible liquid containing such 
comparatively high concentrations of biocidal organotin compound 
may be prepared using a water- immiscible non-alcoholic organic 
liquid as carrier in conjunction with an alcohol to solublize the 
organotin compound, and that particularly surprisingly the concen- 
tration of organotin compound in such a formulation may considera- 
bly exceed the ambient temperature solubility of the organotin 
compound in the alcohol itself. 

Accordingly the present invention provides a concentrate 
formulation of an acaricidal organotin compound characterised in 
that it is a water dispersible liquid formulation comprising from 
2.5 to 50% water of an emulsifier, at least one saturated or 
unsaturated mono- or di-hydric alcohol optionally substituted by 
one or more alkoxy, aUfcoxyalkoxy , alkoxycarbonyl , alkylcarbonyl, 
alkylcarbonyloxy or aryl groups present in an amount up to &0% w/v 
and dissolved therein from 10 to 50% w/v of a tricyclohexyl tin 
or trineophyl tin derivative. 

The formulations of the present invention may be prepared by 
a process which comprises forming a solution of an organotin 
compound by mixing 10 to 50% w/v of a trineophyl tin or tricyclo- 
hexyl tin derivative, 2.5 to 50% w/v of at least one emulsifier 
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and at. least one alcohol as defined above in an amount up to 80% 
with dissolution of the organotin compound "by heating to at least 
50^C in the presence of at least part of the alcohol. 

The organotin compound used in the formulations according to 
the present invention is preferably a tricyclohexyl tin oxide or 
hydroxide, or a trineophyl tiri derivative as described in UK 
Patent Specification No. 1327336, particularly a trineophyl tin 
oxide or hydroxide* The most preferred organotin compounds, are 
cyhexatin and particularly fenbutatin oxide. Conveniently the 
organotin compound forms from 15 to k0% w/v of the constituents 
of the formulation. 

The optionaJLly substituted saturated or unsaturated mono- or 
dihydric alcohol or alcohols conveniently contain up to 18 carbon 
atoms. The alcohol may be a straight-chain, branched or ali- 
cyclic compound and any optional substituent containing an alkyl 
or alkylene group may also be straight -chain or branched* 
Preferably an alkyl or alkylene group in an optional substituent 
contains 1 to 6 carbons atoms. Preferred aryl substituents are 
phenyl groups optionally substituted by one or more moieties 
independently selected from halogen, preferably chlorine or 
bromine, atoms, alkyl, preferably methyl and alkoxy, preferably 
methoxy, groups. Examples of monohydric alcohols include ft 
alkanols, such as methanol, isobutanol and n-octanol. Examples 
of ali cyclic alcohols are cyclopentanol and cyclohexanol . 
Examples of unsaturated alcohols include mono- olefinically 
unsaturated alcohols such as oleyl alcohol. Examples of dihydric 
alcohols include C^_g glycols, such as ethylene glycol and 
hexylene glycol. It will be appreciated by those skilled in the 
art that an alcohol defined as a monohydric alcohol substituted 
by an alkylcarbonyloxy group is a partially esterified glycol. 
Alkoxy- substituted alcohols include , for example , 2-methoxy- 
ethanol, l-methoxy-2-propanol and 2-n-butoxyethanol. Alkyl 
carbonyl-substituted alcohols include, for exarrple , hydroxy- 
acetone and diacetone alcohol. Alkoxy carbonyl-substituted 
alcohols include for example, ethyl lactate. Alkcxyalkoxy- 




BNSDCCID: <EP 0057035A2_I_> 



* I 

0057035- 



substituted alcohols include, for example, diethylene glycol 
monoethyl etr.er . Aryl- substituted alcohols include, for example, 
benzyl alcohol. 

The most preferred alcohols are alkanols , alkoxyalkanols , 
alkoxycarbonylalkanols and aJLkoxyalkoxy alkanols containing a 
total of 3 to 6 carbon atoms , advantageously isobutanol, 2- 
methoxyethanol, 1-methoxypropanol, 2-n-butoxyethanol , ethyl 
lactate or diethylene glycol monoethyl ether; and ethylene 
glycol. 

In concentrate formulations based on cyhexatin it has been 
found that alkoxycarbonyl substituted alcohols , such as alkyl 
alpha-hydroxycarboxylates , for example ethyl lactate, give very 
good results. 

The concentration of the alcohol or alcohols in the formu- 
lation depends to some extent on the amount of biocidal organotin 
compound used, since for larger quantities of organotin compound, 
larger amounts of alcohol are naturally required to achieve 
acceptable dissolution. In general a proportion of alcohol in 
excess of one mole per mole is used, and preferably in excess of 
tvo moles per mole of biocidal organotin compound. Generally the 
alcohol content is up to 50% v/v and preferably the alcohol or 
alcohols form not more than h0% v/v of the constituents of the 
formulation. 

Preferably the concentrate formulations of the present 
invention, especially when for use on crops, also include a 
water-immiscible non-alcoholic organic liquid which performs a 
carrier function. It has now been found that it is possible to 
prepare concentrate formulations containing comparatively high 
concentrations of organotin compound and including such an organ- 
ic liquid when an alcohol is used to solubilize the organotin 
compound and furthermore that low amounts of alcohol may conven- 
iently be used. The organic liquid may be a single component 
(e.g. xylene) or a blend of components. It is important that the 
organic liquid should be fully miscible with the particular 
alcohol or alcohols used, and it should be compatible with the 
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intended use of the formulation e.g. when the formulation is 
intended for use in protecting crops against acarid pests the 
organic liquid should be non-phytotoxic . Preferably the organic 
liquid is a relatively high-boiling liquid (e.g. boiling point at 
atmospheric pressure above 130°C) and it may be aromatic or non- 
aromatic, for example paraffinic, a refined mineral oil or a 
refined vegetable oil. Examples of suitable organic liquids are 
xylene, the solvents sold under the SHELLSOL trade mark (e.g. 
SHELLSOL A, SHELLSOL AB and SHELLSOL T) , and the oils known as 
XHVI 5.7, HVI 55, and RI SELLA D15 oil (trade mark). 

Since, when included, the organic liquid performs the 
function of a miscible carrier, it forms the balance of the 
formulation after the other ingredients have been accounted for. 

The concentrates according to the present invention also 
contain from 2.5 to 50$ w/v of at least one emulsifier to ensure 
dispersion in water. In concentrates not containing a water- 
immiscible non-alcoholic organic liquid the emulsifier content is 
preferably at least 10%, particularly above 20$. It has been 
found that concentrate formulations of fenbutatin oxide in an 
alcohol with from 30 to 50% emulsifier content form vater clear 
dispersions in water. 

When the concentrates according to the present invention 
also include a water-immiscible non— alcoholic organic liquid, and 
particularly for application to crops , the emulsifier content is 
preferably up to 20% w/v. The preferred concentration of emulsifi- 
er s in the formulation is 5 to 15% w/v, advantageously 7 to 
12% w/v and conveniently substantially 10% w/v. 

Non-ionic, anionic and cationic emulsifiers may be employed, 
and usually a blend of two or more emulsifiers is advantageous. 
Mixtures of non-ionic and anionic emulsifiers have been found to 
be particularly advantageous. Suitable emulsifiers will be 
readily apparent to those skilled in the art. Non-icr.ic emulsi- 
fiers include polyalkylene glycol ethers and c order: saz izr: products 
of alkylphenoiSj aliphatic alcohols, aliphatic amines cr fatty 
acids with ethylene oxide, propylene oxide or mixtures cf ethylene 
and propylene oxides. Anionic emulsifiers include alkali metal 
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and ammonium salts of fatty acids, of partial esters of diacids, 
or of condensates of alcohols vith sulphuric acid (e.g. alkane 
sulx>honares , alkyl phenol ether sulphonates and alkylbenzene 
sulphonates). Cationic emulsifiers include quaternary ammonium 
compounds and fatty amines. 

Advantageous mixtures of emulsifiers include mixtures of 
anionic such as phenyl or "benzyl sulphonate salts with non-ionic 
emulsifiers such as ethoxylated alcohols, ethoxylated vegetable 
oils, particularly ethoxylated fatty alcohols and ethoxylated 
castor oil, for example "blends of EMULSOGEN M (trade mark) and 
EMULSOGEN IT (trade mark) (ex Hoechst AG), and blends of ATLOX 
G1281 (trade mark) or ATLOX G1282 (trade mark) (ex Atlas Chemical 
Company) vith phenyl sulphonate CA. 

The concentrate formulation of the invention may additionally 
include up to 10? w/v of a carboxylic acid. Suitable such acids 
include for example C 2 _g alkanoic and C^g hydroxyalkanoic acids 
such as propionic acid and lactic acid. Use of such acids has 
been found to further improve solubilization of the organotin 
carnnound. Thus, for example, in a concentrate formulation based 
on cyhexatin solubilized with an unsubstituted alkanol, for 
example isobutanol, a carboxylic acid, such as a hydroxyalkanoic 
acid, particularly an alphahydroxy alkanoic acid such as lactic 
acid, is preferably included. 

The concentrate formulation of the invention may additionally 
comprises up to 20? w/v of one or more stabiliser, penetrants 
and/or corrosion inhibitors, and/or up to 20% v/v of one or more 
other compounds possessing pesticidal, herbicidal, fungicidal or 
attractant properties, for example pyrethroid insecticides such 
as cypermethrin , permethrin or fenvalerate. 

In the process of the present invention, dissolution of the 
biocidal organotin compound is achieved by heating to at least 
50°C, especially 60°C , more advantageously at least 70°C, and in 
the preferred embodiment of the invention, substantially 80 C. 
The upper limit on temperature for dissolution is set by the 
boiling temperature of the alcohol. 

The sequence of mixing does not seem to be important. Thus 
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the biocidal organotin compound may be dissolved directly in part 
or ail of the alcohol "before mixing with the remaining components 
of the formuiatior. , cr the alcohol may be mixed with part or all 
of one or more of the ether components of the formulation before 
dissolution of the biocidal organotin compound. 

The present invention extends to liquid biocidal formu- 
lations prepared by the process of the invention and to aqueous 
dispersions of such formulations. 

Further in accordance with the invention there is provided a 
method of combating pests at a locus which comprises applying to 
the locus a dispersion in water of such a liquid biocidal formu- 
lation* 

The invention will be better understood from the following 
illustrative Examples thereof. 
Example 1 

A liquid biocidal formulation was prepared from the following 
components: 

technical fenbutatin oxide 150 g 

RI SELLA D15 oil (trade mark) (miscible carrier) 375 g 

EMULSOGEN M (trade mark) (emulsifier) 50 g 

EMULSOGEN IT (trade mark) (emulsifier) 5C g 

isobutanol 28i g 

(i.e. to 1 litre) 

The miscible carrier, most of the isobutanol and the emulsi- 
fiers were stirred together and heated to 80°C in a reaction 
vessel. The fenbutatin oxide was added and stirring was con- 
tinued at 80°C until dissolution was complete (about 10 to 15 
minutes). Stirring was maintained for a further five minutes. 
The resulting solution was then allowed to cool to ambient 
temperature 5 was made up to 1 litre by addition of the remaining 
isobutanol and was filtered, yielding the desired formulation in 
the form of a colourless homogeneous liquid which remained 
homogeneous at ambient temperature (20°C) and at 10°C and which 
dispersed readily in water to give a homogeneous emulsion. 
Examples 2 to 10 

Further formulations were prepared in li*cre quantities by 
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method of Example 1 according to the following general 



cocrcsitior.s: 





technical fenbutatin oxide 


150 g 




miscible carrier 




375 g 




EMULSOGEN M (trade mark) ( emulsifier ) 


50 g 




EMULSOGEN IT (trade mark) (emulsifier) 


50 g 




alcohol component 


(to 


1 litre) 


The 


nature of the miscible 


carrier and of the alcohol 


component 


and the amount of the 


alcohol component in 


each case 


vere as follows: 






Example 

mm 


Miscible Carrier 


Alcohol 


weight of 




• 


alcohol (g) 


2 


SHELLS 0L A 
(trade mark) 


methanol 


277 


3 


SHELLSOL A 


ethyl lactate 


359 


■ U 


RISELLA D15 


n-octanol 


287 


5 


RI SELLA D15 


oleyl alcohol 


295 


6 


SHELLSOL A 


butan-2-ol 


277 


7 


SHELLSOL A 


2-n-butoxyethanol 


316 


8 


SHELLSOL A 


l-methoxy-2-propanol 313 


9 


SHELLSOL A 


hexy lene glyc ol 


323 


10 


SHELLSOL A 


benzyl alcohol 


363 


11 


SHELLSOL A 


2-methoxyethanol 


336 


12 


SHELLSOL A 


2-ethoxyethanol 


315 


13 


SHELLSOL A 


2-i sopropoxyethanol 310 



Each of the formulations 2 to 13 were in the form of colour- 
less homogeneous liquids , which remained homogeneous at ambient 
temperature (20°C) and dispersed readily in water to give homo- 
geneous emulsions . 
Examples ll to 20 

Liquid biocidal formulations were prepared containing 
varying proportions of isobutanol as alcohol component and having 
the following general composition: 
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technical fenbutatin oxide 150 g 

isobutancl X g 

EMULSOGZIi M (trade mark.) (emulsifier) 50 g 

EMULSOGEK IT (trade mark) (emulsifier) 50 g 

RI SELLA D15 oil (trade mark) (miscible carrier) to 1 litre 
In each case, the isobutanol, the emulsifiers and most of 
the miscible carrier were stirred together and heated to 8c°C in a 
•reaction vessel. The fenbutatin oxide was added and stirring vas 
continued at 80°C until dissolution was complete (about 10 to 15 
minutes). Stirring was maintained for a further five minutes. 
The resulting solution was then allowed to cool to ambient 
temperature , was made up to 1 litre by addition of further 
amounts of the miscible carrier and was filtered. The amount of 
isobutanol used in each example (Xg) was as follows: 



Example 




15 


16 


17 


18 


19 


20 


x( s ) 


125 


151 


177 


203 


229 


255 


281 



The resulting f ormulations 1^ to 20 were in the form of 
colourless homogeneous liquids which remained homogeneous at 
ambient temperature (20°C). Formulations 15 to 20 alsc remained 
homogeneous at 10 °C, and the formulations all dispersed readily 
when added to water to give homogeneous emulsions. 
Examples 21 to 31 

Liquid biocidal compositions containing varying proportions 
of isobutanol as alcohol component and having the following 
general composition were prepared by the method of Examples 1*4 to 
20: 

technical fenbutatin oxide 150 g 

isobutanol X g 

EMULSOGEK M (trade mark) (emulsifier) 50 g 

EMULSOGEK IT (trade mark) (emulsifier) 50 g 

SHELLS 0L A (trade mark) (miscible carrier) to 1 litre 
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The amount of isohutanol used in each example (Xg) was as 

follows : 

Example 21 22 23 2k 25 26 27 28 29 30 31 
X(g) 26 hi Ik 99 126 153 179 205 231 258 281; 



The resulting formulations 21 to 31 vere in form of colour- 
less homogeneous liquids which remained homogeneous at ambient 
temperature (20°O and at 10°C, and dispersed readily in water to 
give homogeneous emulsions. 

Examples 32 to kO 

Liquid biocidal formulations containing different alcohol 
components which were present in the formulations in amounts such 
that the molar ratios of alcohol to fenbutatin oxide were 
substantially 2:1, were prepared by the method of Examples li* to 
20. The formulations had the following general composition: 

technical fenbutatin oxide 150 g 

alcohol x S 

EMULSOGEN M 50 g 

EMULS0GEN IT 50 g 

SHELLS0L A to 1 litre 
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The alcohols used and their amounts were as follows: 





Aiconoi 


X (g) 


32 


ethyl lactate 


33.5 


33 


oleyl alcohol 


75.2 


3U 


2-methoxyethanol 


21.2 


35 


2-n-butoxy ethanol 


33-5 


36 


diethylene glycol monoethyl 
ether 


37.5 


37 


hydroxy acetone 


21.0 


38 


methanol 


9-12 


39 


isobutanol 


21 


Uo 


monoethylene glycol 


17.3 


Ul 


2-ethoxy ethanol 


25.6 


k2 


2-isopropoxyethanol 


29.5 



The resulting formulations were in the form of colourless 
homogeneous liquids which remained homogeneous at ambient temper- 
ature (20°C) and dispersed readily in vater to give homogeneous 
emulsions. 
Examples h3 to k$ 

Liquid biocidal formulations containing varying amounts of 
f enbutatin oxide were prepared by the method of Examples Ik to 
20. The formulations had the following general composition: 



technical fenbutatin oxide y g 

isobutanol X g 

EMULSOGEN M 50 g 

EMULS0GEN IT $0 g 

SHELLS0L A to 1 litre 



The amounts of fenbutatin oxide and isobutanol used were as 
follows : 
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Example Fenbutatin Oxide (Y g) Isobutanol (Xg) 

U3 150 59 

kk 200 78. 7 

U5 250 98. h 



The resulting formulations were colourless homogeneous 
liquids which remained homogeneous at ambient temperature (20°C) 
and dispersed readily in water to give homogeneous emulsions. 

Examples k6 to $1 

Further liquid biocidal formulations containing an organic 
acid (lactic acid) component and varying amounts of fenbutatin 
oxide were prepared according to the method of Examples lU to 20, 
the acid component being stirred in with the isobutanol, the 
emulsifiers and solvent, prior to addition of the fenbutatin 
oxide. The formulations had the following general composition: 



technical fenbutatin oxide Y g 

isobutanol X g 

lactic acid Z g 

EMULSOGEN M 50 g 

EMULSOGEN IT 50 g 

SHELLS0L A to 1 litre 

The amounts of fenbutatin oxide, isobutanol and lactic acid 
used were as follows: 



ample Fenbutatin Oxide Isobutanol Lactic Acid 

(Yg) (Xg) Us) 

U6 150 21.6 12-8 

1^7 200 28.1 17.1 

k& 250 35-1 21. k 

U9 300 ^2.1 25.6 

50 350 U9.2 29.9 

si uoo 56.2 3U.1 
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The resulting fonnulations were colourless homogeneous 
liquids which remained homogeneous at ambient temperature (20°C) 
and dispersed readily in water to give homogeneous emulsions. 
Example 52 to 57 

Additional liquid biocidal formulations containing various 
alcohol components and organic acid components (the molar ratio 
organic acid: fenbutatin oxide being substantially 1:1) were 
prepared acccording to the method used in Examples U6 to 51. The 
formulations had the following general composition: 



technical fenbutatin oxide 150 g 
alcohol X g 

organic acid Z g 

EMULSOGEN M 50 g 

EMULSOGEN IT 50 g 

SHELLSOL A to 1 litre 



The natures of the alcohols and organic acids, and their 
amounts, were as follows: 
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Example 


alcohol 


X(g) 


organic acid 


Z(g) 


52 


cyclohexanol 


28 


lactic acia 


12 6 


53 


isobutanol 


10.6 


lactic acid 


12.6 


5U 


di acetone 




lactic acid 




alcohol 


32.9 


12.6 


55 


isobutanol 


io,6 


acetic acid 


8.52 


56 


isobutanol 


10.6 


oleic acid 


Uo.n 


57 


methanol 


U.55 


lactic acid 


12.6 



The resulting formulations were colourless homogeneous 
liquids which remained homogeneous at amhient temperature (20 C) 
(observed for 1* days) and dispersed readily in water to give 
homogeneous emulsi ons . 



Example 58 

A further formulation was prepared hy the method described 
in Example 1 having the following composition: 



technical fenbutatin oxide 

Shellsol A (miscible carrier) 

HVI 55 (miscible carrier) 

Emulsogen EL (trade mark) 
(Emulsif ier ) 

Emulsogen N 090 (trade mark) 
(Emulsifier) 



150g 
200g 
lOOg 
200g 

200g 

to 1 litre 



Isobutanol 

This formulation formed a colourless homogeneous solution 
which remained homogeneous at 20°C , and dispersed readily in 
water to give a homogeneous emulsion. 
Examples 59-£3 

Liquid biocidal formulations containing different organic 
liquids and emulsifiers were prepared by the method described in 
Zxs-ipie 1. The compositions each included 150g/litre technical 
fenbu-arin oxide and were made up to 1 litre with isobutanol. 

The additional components of the formulations were as follows: 
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Example 59 

Shellsol T (trade mark) (Miscible carrier) 375g 

Emulsogen IC (trade mark) (Emulsif ier ) UOg 

Emulsogen IT (trade mark) (Emulsifier) 60g 

Example 60 

XHVI 5*7 OIL (Miscible carrier) 3T5g 

Emulsogen MS 12 (trade mark) (Emulsifier) 50g 

Emulsogen LP (trade mark) (Emulsifier) 50g 

Example 6l 

HVT 55 OIL (Miscible carrier) 375 g 

Emulsogen M (trade mark) (Emulsifier) 80g 

Emulsogen IT (trade mark) (Emulsifier) 20g 

Example 62 

Shellsol AB (trade mark) (Miscible carrier) 375g 

Emulsogen IC (trade mark) (Emulsifier) lOOg 

Example 63 

Xylene (Miscible carrier) 375g 

Emulsogen IC (trade mark) (Emulsifier) 90g 

Emulsogen IT (trade mark) (Emulsifier) lOg 

Shellsol T, XHVI 5-7 OIL and EVI-55 OIL are highly paraffin- 
ic organic liquids derived from processing of crude oil. 

Shellsol AB is an aromatic solvent with a boiling range of 
186° to 215°C. 

In each case the resulting formulations were colourless 
homogeneous liquids which remained homogeneous at ambient temper- 
ature (20°C) and dispersed readily in water to give homogeneous 
emulsions. Each formulation showed acaricidal activity conro ar- 
able to that shown by the formulation of Example 1 in test 1 
below. 

Examples 6U-71 

Further formulations were prepared, according to the method 
described in Example 1, without a water-immiscible, non-alcoboli; 
organic liquid, and using different emulsifier contents. The 
compositions of the formulations are set out in the "cable beicw. 
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In each case the formulations vere colourless homogeneous liquids, 
remained homogenoeous at 20°G , and dispersed readily in vater to 
give homogeneous emulsions (Ex 6U and 65) or vater clear emulsions 
(Ex. 66 to 71). 
Example 72-75 

Further liquid biocidal formulations vere prepared using 
cyhexatin as organic biocide, instead of fenbutatin oxide. These 
formulations were prepared by the method described in Example 1 
(the acid component vhere present being stirred in with the 
miscible carrier and most of the alcohol) with the following 
compositions. 
Example 72 

Cyhexatin 150g 
Shellsol A (trade mark) (Miscible carrier) 375g 
Emulsogen IC (trade mark) (Enrulsifier ) lOOg 
Ethyl lactate (alcohol component) to 1 litre 

Example 73 

Cyhexat in 1 5 0 g 

Shellsol A (trade mark) (Miscible carrier) 375g 
Emulsogen IC (trade mark) ( Emulsif ier ) lOOg 
Lactic Acid 35g 
Isobutanol to 1 litre - 

Examples Jk and 75 vere identical to Examples 72 and 73 
except that only 300g of Shellsol A was used, the deficit being 
made up by ethyl lactate and isobutanol respectively. 

The cyhexatin used in these examples vas extracted from 
"Plictran" (trade mark) vettable powder using dichloromethane and 
vas recrystallised from an alcohol/dichloromethane /water sol- 
ution. 

In each case the formulation formed a colourless homogeneous 
solution which remained homogeneous at 20°C , and readily dis- 
persed in vater to form a homogeneous emulsion. 
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Example 76 

A liquid biocidal formulation was prepaLred from the same 

quantities of components as used in Exanple 1 "by dissolving the 

fenbutatin oxide directly in the isobutanol at 80°C. The solution 

obtained thereby was cooled to ambient temperature and blended 

with the emulsifiers and solvent and the resulting solution was 

filtered, yielding the desired formulation which had properties 

identical with those of Example 1. 

Examples 77 and 78 

Liquid biocidal formulations were prepared by the method of 

Example 1 according to the following general compositions: 

technical fenbutatin oxide 200* g 

RISELIA D15 oil ^00 g 

emulsifiers 100 g 

isobutanol 230 g 

(i.e. to 1 litre) 

The nature and proportions of the emulsifiers were as 

follows : 



Example 77 78 



ATL0X G1281 (trade mark) 


62 




ATL0X G1282 (trade mark) 






Phenyl sulphonate CA 


32 


Uo 


Castor oil 
5E0 (unsaturated) 
(ex Croda Chemical Company) 


6 


6 



The resulting formulations were in the form of colourless 
homogeneous liquids which remained homogeneous at ambient tempera- 
ture (20°C) and dispersed readily in water to give homogeneous 
emulsions. 
Examples 79 and 8C 

Liquid formulations were prepared from the same quantities 
of components used in Example 1, by the seme method as that of 

* * - — 
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Example 1 except that dissolution of the fenbutatin oxide vas 
effected at lover temperatures. The temperatures and times for 
dissolution were as follows: 



Example Temperature Time (minutes) 

T9 70 30 

80 60 70 



The utility of the process of the invention, and more 
particularly of the formulations obtained thereby, will be better 
understood from the results of the following tests. 
Test 1 

The liquid biocidal formulation prepared in Example 1 was 
tested in comparison with a commercial suspension concentrate 
formulation containing 550 g/1 fenbutatin oxide ("TORQUE") 
(Registered Trade Mark) against the glasshouse red spider mite, 
Tetranychus urticae Koch, as follows. 

The respective formulations were dispersed in water to 
produce compositions containing various concentrations of fenbuta- 
tin oxide. Leaf discs cut from french bean plants were sprayed 
with the composition and left for J to 1 hour drying period. 
Each leaf disc was then innoculated with 10 red spider mites and 
mortality counts made 2k hours after innoculation. From these 
results the LC^'s (the lethal concentration in weight percentage 
of fenbutatin oxide in the compositions required to kill 50/S of 
the mite population) were calculated. 

The results are given in Table I 
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TABLE I 





LC„ (kg active ingredient /hectare) 

50 


Formulat ion 




Experiment 


1 


Experiment 


2 






U8 hrs 


72 hrs 


U8 hrs 


72 hrs 


Example 1 

550 g/1 commercial 
suspension concentrate 


0.005^ 
0.050 


0.0035 
0.025 


0.00U2 
0.039 


0.00U0 

0.02U 



It can readily be seen that, compared -with the commercial 
suspension concentrate, the liquid hiocidal formulation prepared 
in Example 1 enabled similar toxic effects to be obtained at much 
lover concentrations of active ingredient (fenbutatin oxide). 
Test 2 

Field trials were carried out in order to compare the 
miticidal efficacy of the liquid biocidal formulation prepared in 
Example 1 with that of a commercial suspension concentrate 
formulation containing 550 g/1 fenbutation oxide ("TORQUE" ) 
(Registered Trade Mark) against Panonvchus ulmi on Worcester 
apple trees. 

Two applications were made using a knapsack motorised mist 
hlower at a volume rate of 555 litres/hectare, using aqueous 
dispersions of the formulations at concentrations of 0.025? and 
O.C555 w/v fenbutatin oxide. The results are given in Table II. 
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It vill be observed that, compared with the commercial 
suspension concentrate, the liquid biocidal formulation prepared 
in Example 1 exhibited greater speed of action and also slightly 
superior longer term residual activity. 
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CLAIMS 

1. A concentrate formulation of an organ ot in acaricide character- 
ised in that it is a vater dispersible liquid formulation 
comprising from 2.5 to 50% v/v of at least one emulsifier, 

at least one saturated or unsaturated mono- or di-hydric 
alcohol optionally substituted by one or more alioxy, alkoxy- 
alkoxy, alkoxycarbonyl, aUcylcarbonyl, alkylcarbonyloxy or 
aryl groups present in an amount up to 80% w/v and dissolved 
therein from 10 to 50% of a tricyclohexyl tin or trineophyl 
tin derivative. 

2. A concentrate according to claim 1 which also comprises a 
water-immiscible non-alcoholic organic liquid. 

3. A concentrate according to claim 1 or 2 in vhich the quantity 
of emulsifier is from 2.5 to 20% w/v. 

h. A concentrate according to claim 1 in vhich the quantity of 
emulsifier is from 20 to 50% w/v. 

5. A concentrate according to any of claims 1 to U in which the 
tricyclohexyl tin or trineophyl tin derivative is an oxide 
or hydroxide. 

6. A concentrate according to any of claims 1 to 5 in which the 
tricyclohexyl tin derivative is cyhexatin. 

7. A concentrate according to any of claims 1 to 5 in which the 
trineophyl tin derivative is fenbutatin oxide. 

8. A concentrate according to any of the preceding claims which 
also comprises ut> to 10? of a carboxylic acid. 

9. A concentrate according to any of the preceding claims 
wherein the or each optionally substituted alcohol contains 
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up to 18 carbon atoms. 

10. A concentrate according to claim 9 wherein the optionally 
substituted alcohol is an alkanol, an alkoxy alkjanol , an 
alkoxy carbonyl alkanol, or an alkcacyalkosyalkanol containing 
a total, of 3 to 6 carbon atoms; or is ethylene glycol. 

11. A concentrate according to claim 9 substantially as herein- 
before described with reference to any one of the Examples. 

12. A process for preparing a concentrate according to any of 
the preceding claims which comprises forming a solution of 
an organotin compound by mixing 10 to 50% v/v of a tricyclo— 
hexyltin or trineophyltin derivative, at least one saturated 
or unsaturated -mono- or di-hydric alcohol optionally substitu- 
ted by one or more alkoxy, alkoxy alkoxy , alkoxy carbonyl, 
alkylcarbonyl, alkylcarbonyloxy or aryl groups present in an 
amount up to 80? v/v and from 2.5 to 50% v/v of at least one 
emulsifier , with dissolution of the organotin compound by 
heating to at least 50°C in the presence of at least part of 
the alcohol. 

13. A concentrate as claimed in any of claims 1 to 11 when 
prepared by a process according to claim 12. 

lU. A method of preparing an aqueous dispersion of an organotin 

compound which comprises dispersing a concentrate according 

to any of claims 1 to 11 and 13 in water. 
15. A method of combating pests at a locus which comprises 

applying to the locus an aqueous dispersion according to 

claim lU, 



4 
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